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COMPLETE SPECIFICATION 

3-JIncfolyl Aminohydrocarbyl Ketones 



■ We, The Upjohn Company, a Corporation 
organised and existing under die laws of the 
State of Delaware, United States of America, 
of 301, Henrietta Street, Kalamazoo, State 
5 6f Michigan, United States of America, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
10 following statement: — 

. The present invention relates to a novel 
process for the preparation of 3-indolyl 
aminohydrocarbyl ketones and more especially 
to the preparation of l-hydro-3-indolyl 
15 aminohydrocarbyl ketone free bases and 
addition compounds thereof such as acid 
addition salts, amine oxides, amine oxide- 
acid addition salts, and novel quaternary 
ammonium salts, and to novel l-dehydro-3- 
20 indolyl aminohydrocarbyl ketone free bases 
and addition compounds thereof. 

The term " hydrocarbyl " as used herein 
includes any hydrocarbon radical which con- 
nects the amino fragment of the 3-indolyl 
25 anunohydrocarbyl ketone to the carbonyl! 
group which is attached to the indole nucleus 
at . position 3. The term "dehydro" is used 
to denote the absence of hydrogen in the 
1-position of the indole nucleus in contrast 
30 to a l-hydroindole< 

The 3-indolyl aminohydrocarbyl ketones of 
the present invention are produced by re- 
acting a 3-acylindole containing a hydrogen 
atom alpha to the carbonyl group with an 
35 aldehyde in the presence of ammonia or a 
primary or a secondary amine. The acyU 
substituent of the starting indole is from an 
organic carboxylic add. The use of ammonia 
results in the preparation of a primary amino- 
40 ketone and the use of a primary or secondary 
IPrice 3s.6d.}. 



amine results in the production of a secondary 
or tertiary amino-ketone respectively. 

The 3-indolyl aminohydrocarbyl ketones 
produced by the novel process of the present 
invention can be represented by the formula: 



45 




wherein R 5 and R° taken individually repre- 
sent hydrogen, aryl, aralkyl, or alkyl and 
together contain not more than fifteen carbon 
atoms, or R* and R 6 taken together with 
— N< can also represent a. heterocyclic 
amino radical, such as morpholinyl, piperidyl, 
pyrrolidyl, thiamorpholinyl, hexamethylene- 
imino, decahydroisoquinolyl or hexahydro- 
isoquinoyl (both cis and trans). X as a 
vicinal divalent saturated hydrocarbyl radical 
containing not more than fifteen carbon 
atoms. A vicinal divalent saturated hydro- 
carbyl radical is a saturated hydrocarbyl 
radical having the valences separated by two 
carbon atoms, Le., is an unsubstituted or 
hydrocarbon - substituted ethylene radical. 
Thus in the . compounds of the invention the 
carbonyl group and the amino nitrogen atom * 
are {separated by two carbon atoms. R 1 repre- 
sents, hydrogen; an alkyl radical containing 
up to twenty carbon atoms such as methyl, 
ethyl, propyl, hexyl, decyi and hexadecyl; 
an aryl radical containing up to fifteen carbon 
atoms such as phenyl, naphthyl, biphenylyl; 
a haloaryl radical such as para-chlorophenyl; 
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an alkoxyaryl radical such as 2-ethoxy- 
naphthyl; or an aralkyl radical containing up 
to fifteen carbon atoms such as benzyl, phen- 
ethyl, phenylbutyl; a halobenzyl radical, such 
as para-c±dorbbenzyi; an alkyibenzyl radical, 
such as para-methylbenzyi; an alkoxy benzyl 
radical, such as para-rnethoxybenzyL R T is 
hydrogen, lower alkyl of from 1 to 8 carbon 
atoms inclusive, or an aryl or aralkyl radical 
and the benzene ring Z may contain addi- 
tional substituents as hereinafter specified. 

The 4-, 5^ 6-, and 1 -positions- of the 
benzene ring can include the following 
substituents as hydroxy; halogen, e.g., 
chlorine and bromine; a cyano radical; a 
carboxy radical; a lower-car balkoxy radical 
containing up to eight carbon atoms, e.g., 
carbomethoxy and carbobutoxy; a dialkyl- 
amino radical, e.g., dimethyl amino and di- 
ethylamino; a benzyloxy radical, e.g., benzyl- 
oxy; and benzhydryloxy, a chloro-, alkyl- 
or alkoxy - substituted benzyloxy and 
a lower - alkoxy radical containing up 
to nine carbon atoms;, e.g., methoxy 
and octoxy; an acyloxy radical wherein 
the acyl substituent is from an organic carb- 
oxylic acid containing from one to eight 
carbon atoms, e.g., acetoxy, propionoxy and 
capryloxy; a lower-alkyi radical con tainin g 
up to nine carbon atoms, e.g. methyl, ethyl, 
propyl and octyl; an unsubstituted aralkyl 
radical, e.g~, benzyl and phenethyl; an un- 
substituted aryl radical, e.g., phenyl and 
naphthyl; an aryloxy radical, e.g., phenoxy 
and naphthoxy; and a fused arylene radical, 
eg., phenylene and naphthylene. A fused 
arylene radical encompasses a divalent arylene 
radical which is fused at positions e, f, or 
g of the benzene ring of the indole nucleus. 
The 4-, 5-, 6-, and 7-position substituents 
can be alike or different but it is understood 
that hydrogen is located in the positions not 
occupied by substituents. 

The various 2-, 4-, 5-, 6-, and 7-substi- 
45 tuted indoles which can be employed as 
starting compounds in the present invention 
can be prepared by u tilizin g the procedures 
outlined in copending application No. 
8887/56 (Serial No. 797,258> 

The starting 3-acylindoles can be pre- 
pared by the processes outlined in " Hetero- 
cyclic Compounds," Elderfield, Volume 3, 
Page 44, 1952— John Wiley and Sons, Inc. 
For example, 3-indoIyl methyl ketone can 
be prepared by reacting acetyl chloride with 
3-indolylmagnesium iodide; 3 - (2 - methyl- 
indolji) methyl ketone can be prepared by 
reacting 2-methylindole with acetic anhy- 
dride and sodium acetate; 3-(2-methylindolyl) 
benzyl ketone can be prepared by reacting 
2-methylindole with benzyl cyanide. 

1 - Dehydro - 3 - acylindoles can be pre- 
pared by utilizing the procedure of Baker, 
J. Chem. Soc. 1940, 458—60. For example, 
1 - alkyl - 3 - acylindoles can be prepared! 
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by reacting a 3-acylindole with an alkyl halide 
in the presence of an alkali-metal nr foraririe. 
Similarly, 1-aryl and l-aralkyl-3-acylindoles 
can be produced by substituting an aryl or 
aralkyl halide for the alkyl halide in the 70 
Baker process. 

In carrying out the process of the present 
invention a 3-acylindole is mixed with an 
aldehyde and a primary or secondary amine, 
or with ammonia, in the presence of an inert 75 
solvent. The reaction is generally carried 
out under acid conditions, i.e., a pH of less 
than seven. Various aldehydes can be em- 
ployed, e.g., aliphatic aldehydes such as. 
aqueous formaldehyde, para-formaldehyde, 80 
acetaldehyde, n-butyraldehyde and n-valer- 
aldehyde; aromatic aldehydes, e.g., benzalde- 
hyde, phenylacetaldehyde and para-methyl- 
benzaldehyde. Inert solvents can include 
methanol, ethanol, and isoamyl alcohol 85 
although when aqueous formaldehyde fe em- 
ployed no solvent is necessary. Various pri- 
mary and secondary amines can be employed 
in the reaction such as the primary or 
secondary alkyl, cycloalkyl, aralkyl, and aryl 90 
amin es, as well as alkylaralkyl amines andl 
heterocyclic amines. Representative amines 
include methylamine, dimemylamine, ethyl- 
amine, diethylamine, diisopropylarnine, 
benzylamine, dibenzylamine, aniline, methyl- 95 
aniline, allylamine, piperidine, thiomorpho- 
line, pyrrolidine anH morpholine. 

The acid conditions generally necessary for 
completion of the reaction can be brought 
about by adding the amine as an add addition 100 
salt such as the hydrochloride, sulphate, or 
hydrobromide. The acid conditions can also 
be . brought about by the addition of an acid' 
such as acetic, hydrochloric, phosphoric, sul- 
phuric, or hydrobromic to the reaction mix- 105 
ture. 

The reaction is carried out at a tempera- 
ture between about fifty and about 100 
degrees centigrade, advantageously at a tem- 
perature between about 65 and about 85 110 
degrees centigrade. The reaction is generally 
completed after a period of about 24 hours. 

The thus-produced 3-indolyl arninohydro- 
carbyl ketone can be recovered in a conven- 
tional manner from the reaction mixture. 115 
For example, the 3-indolyl aminohydro- 
carbyl ketone acid addition salt precipitate 
can be recovered by filtration after cooling 
the reaction mixture. The free base can be 
recovered by dissolving the acid addition 120 
salt in water, extracting with ether, and add- 
ing excess alkali-metal hydroxide to the 
aqueous mixture. The resulting mixture can - 
be extracted with ether and the ether extracts 
washed with a saturated salt solution. The 125 
washed product can thereupon be dried and 
the resulting dried mixture evaporated and 
triturated to produce the free base. 

In some instances the acid addition salt 
is extremely soluble and will not readily 130 
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precipitate upon cooling from the reaction 
mixture. In such cases, however, the acid 
addition sale can be recovered by initially 
isolating the tree base which can be isolated 
5 by extracting the reaction mixt ure with ether, 
adding a cold solution of an alkali-metal; 
hydroxide, extracting with chloroform, dry- 
ing the chloroform extract over sodium sul- 
phate, and evaporating the chloroform. Hie 
10 acid addition salt can then be isolated by 
adding the desired acid to a chloroform solu- 
tion of the free base. 

The 3-indolyl arninohydrocarbyl ketone N- 
oxide can be prepared by reacting the ter- 
15 tiary amine free base with an oxidizing ageniJ 
such as hydrogen peroxide or peracetic acid, 
and 3-indolyl ammohydrocarbyl ketone N- 
oxide acid addition salts can be prepared by 
reacting 3-indolyl aminohydrocarbyl ketone 
20 N-oxide dissolved, e.g., in ethyl alcohol-ethyl 
acetate, with an acid such as hydrochloric, 
hydrobromic, sulphuric, acetic, tartaric or 
citric. 

The 3-indolyl aminohydrocarbyl ketones 
25 can also be converted to novel and useful 
quaternary ammonium salts by reacting the 
ternary amine free base in an inert solvent: 
with a suitable quaternary ammonium salt- 
forming compound such as methyl iodide, 
ethyl bromide, octyl bromide, benzyl chloride, 
dimethyl sulphate, and methyl para-toluene- 
sulphonate. The 3-indolyl animohydrocarbyl 
ketone quaternary ammonium salts can be 
represented by the following general formula: 




wherein X and R 1 have the same values 
represented above, and R 5 and R* taken! 
mdUviduaUy represent aryl, aralkyl, or alkyl 
and together contain not more than fifteen 
carbon atoms, or when taken together with 
— N< represent a heterocyclic amino radical 
such as morpholinyl, piperidyl, pyrrolidyt 
tniamorpholinyl, hexamemyleneimino, deca- 
hydroisoqumolyl or hexahydroisoquinolyli 

45 (both as and trans); R 5 and together con- 
tam not more than fifteen carbon atoms: R 
represents aralkyl and alkyl and contains not 
more than eight carbon atoms and Y repre- 
sente an anion, such as a halogen anion, e.e., 

50 a chloride, iodide, or bromide anion; a sul- 
phate amon, e.g., that derived from dia 



toluenesuiphonate. The 2r, 4-, 5-> 6-> and 7- 
positions can be similarly substituted at noted 55 
above. 

The 3-indolyl aminohydrocarbyl ketones 
produced by the novel process of the pre- 
sent invention have hypotensive and diuretic 
activity. In addition, the 3-indolyl amino- 60 
hydrocarbyi ketones can be converted by 
lithium aluminium hydride to pharmaco- 
logically active 3-{arnmohydrocarb^)-indoles, 
3-(3 x ^methylamiiiopropyl)-indole can 
be produced by reducing 2 1 niimemyIamino- 65 
ethyl 3-indolyl ketone with lithium al uminium 
hydride in tetrahydWuran. The 3-(amino- 
hydrocarbyl)-indoles also have hypotensive 
activity. 

Furthermore, the 3-indolyl aniinohydro- 70 
carbyl ketones can be reacted with fluosilicic 
acid to form the fluosilicate salts which in 
dilute aqueous solutions are effective moth- 
F?? 6 ?? a S ents as more My disclosed in 
b.S. Patents 2,075,359 and 1,915,334. 75 

The novel 3-indolyl ammohydrocarbyl 
ketone quaternary ammonium salts can be* 
employed as intermediates for the prepara- 
non of auxins (plant growth substances), 
e.g., 2-omethyIarnmoethyl 3-indolyl ketone 80 
methiodide can be reacted with sodium 
cyanide to produce 3-(y-cyanopropionyl> 
indole, the later subjected to alkaline hydro- 
lysis to produce the keto acid, and the latter 
reduced utilizing the procedure of Huane- 85 
Minion f J. Am. Chem. Soc. €8, 2487 fl94611 
to produce 3-mdolebutyric acid ("Agricul- 

1952, D. Van Nostrand Co.). The Huang- 
Minlon technique involves refluxing the 90 

™* 3 eth ylfne glycol, hydrazine 
hydrate, and sodium hydroxide, distilling off 
the water and hydrazine hydrate to raise the 
^pemture to 180 to 200 degreeTc^ 
grade and refluxing again for three to fovm 95 
hours Alternatively, 3-indoIebutyric acid can 
ako be produced by subjecting the keto acid 
to hydrogenation utilizing five percent palla- 
dium on carbon in alcohol. 

^ foUowfe 5 examples' are illustrative of 100 
tue process and products of the present in- 

HS£J but ~ not to te -oLrued a, 
Example 1 

A ^benzylaminoethyl 3-indolyl ketone 105 
2 '*J>™?yt™*noetkyl 3-indolyl ketone 
hydrochloride 
A mixture of 4.35 grams of 3-indoM 
methyl ketone (Saston jfchem . &S"lgg 
JmQ'a i of dibenzyiamine hydro? 110 

^J, 1 *^'?* ° f abso!ute etfa an<>l was^! 
2 ™£JZ T #j 0mS - ^ ? oIutioa ^ cooled 
lu 5 degrees centigrade and crystal- 
hzauon thereupon occurred. The cooled mix- 115 



, . _ — ' uciivcu irum aia- 

metiiyl sulphate; or a para-toluenesulohonate w^h^ ^^Z^ T "t c P^cipitate was 
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chloride which melted at 189 to 189.5 degrees 
centigrade. 

AnaL: Calcd. for C^H^NaOcl: CI, 8.76 
Found: CI, 8.85. 
5 B. Z-dibenzylarninoethyl^-indolyl ketone 
free base 

The hydrochloride from Part A was dis- 
solved in water and extracted with ether. 
Excess potassium hydroxide was added to 
10 the aqueous mixture and the resulting mix- 



ture was extracted with ether. The resulting 
ether extract was washed with, a saturated 
salt solution, dried over sodium sulphate, and 
evaporated to produce an oiL The resulting 
oil was triturated with ether-petroleum ether 15 
and recrystallized from benzen-petroleum 
ether to produce 2 1 ^benzylaniinoethyl 3^ 
indolyl ketone free base which melted be- 
tween 130.5 to 132 degrees centigrade. 



20 



AnaL: Calcd for C^H^O: Q 81.49; H, 6.97, N, 7.61 
Found: C, 81.38; H, 6.35; N, 7.78. 



Example 2 
2 1 -dimethylarninoethyl 3-(5-benzyloxyindolyl) 
ketone 

25 A. 3-(5-benzyloxyindolyT) methyl ketone 

5-benzyloxyindole (11.15 grams; 0.05 mole) 
dissolved in 100 milliliters of ether and 100 
millilit ers of benzene was added during five 
minutes to a Grignard reagent prepared from 

30 m ag n esium (2.68 grams; 0.11 mole) and 
methyl iodide (17 grams; 0.12 mole). The 
mixture was refluxed for 75 minutes. It was 
then cooled in ice and 8.65 grams (0.11 
mole) of acetyl chloride in 25 milliliters of 

35 ether was added dropwise. The resulting 
mixt ure was stirred for three hours at about 
25 degrees centigrade. The mixture was then 
cooled in ice and acidified with a solution of 



55 Anal.: Calcd. for C X7 H 1S N0 2 : C, 

Found: C, 

B. Z^tmethylaminoethyl 3~{5-benzyloxy- 
indolyl) ketone hydrochloride 
A mixture of 2.65 grams of 3-(5 -benzyl- 

60 oxyindolyl)methyl ketone (0.01 mole), 0.98 
gram of dimethylamine hydrochloride (0.012 
mole), 0.6 gram of paraformaldehyde and 25 
milliliters of absolute ethanol was refluxed 
for 26 hours. Crystals appeared after a few 

65 hours of refluxing. The mixture was allowed, 
to stand for twelve hours and was then cooled 



fifteen mililiters of acetic acid in fifty milli- 
liters of water. After stirring for fifteen 40 
minutes the precipitate was filtered, washed 
with water and ether and suspended in fifty 
milliliters of ethanol. A solution of three 
grams of potassium hydroxide in ten milli- 
liters of water was added and the resulting 45 
solution was evaporated to about half its 
volume to yield 5.95 grams of 3-(5-benzyi- 
oxyindolyl) methyl ketone which was re- 
crystallized from ethanol and melted at 188 
to 190 degrees centigrade. Infrared and 50 
ultraviolet was in accord with the proposed 
structure. The filtrate was evaporated further 
to yield an additional quantity of 3-(5- 
benzyloxyindolyl)methyl ketone. 

76.96; H, 5.70; N, 5.28 
77.36; H, 5.43; N, 5.39. 

in ice, filtered, and washed with cold methanol 
and ether to yield 2.48 grams of 2 1 -dimethyl- 
aminoethyl 3 - (5 - benzyloxyindolyl) ketone 
hydrochloride. The hydrochloride was re- 70 
crystallized twice by dissolving in 75 milli- 
liters of absolute ethanol and evaporating to 
forty milliliters. The recrystallized hydro- 
chloride melted between 199.5 degrees to 
200.5 degrees centigrade. 75 



AnaL: 



Calcd for a 0 H 23 N 2 O 2 :Cl: C, 66.93; H, 6.46; N, 7.81; O, 9.88 
Found: C, 67.36; H, 6.86; N, 8.05; CI, 9.82. 



C. 2 1 -dinwthyUmunoethyl 3-(5-benzyIoxy- 
indolyl) ketone free base 
80 The hydrochloride from Part B was reacted 
with potassium hydroxide in the same manner 
as shown in Example 1, Part B, to produce 
2 1 -dimemyiaminoethyl 3<5-benzyloxyindolyl) 
ketone free base. 
85 Example 3 

• 2 1 -dimethylajmnoethyl 3-indolyl ketone 
A* l^imethylaminoethyl 3-indolyl ketone 
free base 

. A mixture of 3-indolyl methyl ketone (15.9 
90 grams; 0.01 mole), dimethylamine hydro- 
chloride (8.15 grams; 0.1 mole) paraform- 
aldehyde (4.5 grams; 0.15 mole) and 150 
milliliters of absolute ethanol was refluxed 
for 24 hours. The clear brown solution was 
95 allowed to stand at 25 degrees centigrade 



for 24 hours and was then evaporated under 
vacuum to a viscous oil. Water (200 milli- 
liters) was added and the mixture was filtered. 
The aqueous nitrate was extracted twice with 
ether. The clear aqueous solution was then 100 
cooled in ice and made alkaline with a 
cold solution of potassium hydroxide (10 
grams) in 25 milliliters of water. The result- 
ing oil was extracted thrice with chloroform 
and the chloroform extracts were washed 105 
twice with a * saturated salt solution, and 
dried over sodium sulphate. The chloroform 
was removed by evaporation to produce 13.1 
grams of 2 1 -almemylaminoethyl 3-indolyt 
ketone free base. The compound melted at! 110 
116 to 118.5 degrees centigrade and had the 
following analysis: 



AVAILABLE COT; 



834,028 5 



Anal.: CalcdL for C 13 H ac N a O: C, 72.19; H, 7.46; N, 12.96 
Found: C, 72.37; H, 7.28; N, 12.72. 

B. 2 l -dimet?zylaminoethyl 3-indolyl ketone resulting precipitate, 2 1 -dimethylarninoethyl 

Jtydrochloride 3-indolyl ketone hydrochloride, melted at 

5 To a chloroform solution of 2 1 -dimethyl- 179 to 180 degrees centigrade and had the 10 

aminoethyl 3-indolyl ketone free base was following analysis: 
added gaseous hydrogen chloride and the 

AnaL: Calcd. for C^H^ClNaO: C, 61.77; H, 6.78; CI, 14.03; N, 11.09 
Found: C, 61.36; H, 6.93; CI, 13.97; N, 10.69. 



Example 4 
15 2 1 -dimethyln min oethyl 3-indolyl ketone 
methiodide 
Methyl iodide (1.42 grams; 0.1 mole) was 
added to a solution of 1.08 grams of 2-di- 
memylaminoethyl 3-indolyl ketone free base, 
20 prepared as disclosed in Example 3, Part A, 
in six (milliliters of methanol cooled in ice. 



The mixture was allowed to stand in the 
cold for four hours. The mixture was filtered 
and the precipitate washed with cold methanol 
to produce 1.53 grams of 2 1 -dimemylamino- 25 
ethyl 3-indolyl ketone methiodide which 
melted at 205.5 to 207.5 degrees centigrade 
(87 percent yield). 



Anal.: Calcd for C^H^N^IO; C, 46.94; U, 5.35; N, 7.82; I, 35.43 
30 Found: Q 47.03; H, 5.50; N, 7.58; I, 35.39. 

Example 5 to produce l 1 ^thyl-2 1 -o^emylaminoethyl 3- 

2 ^benzylaminoethyl 3-indolyl ketone indolyl ketone methobromide. 75 

ethiodide Example 9 

In the same manner as shown in Example 2 , -dimethylaminoethyl 3-indolyl ketone 

35 4> ^^benzyiaminoethyl 3-indolyl ketone N-oxide 

ethiodide was prepared by reacting 2 1 -di- . A mixture of hydrogen peroxide and 2 1 - 
benzylaminoethyl 3-indolyl ketone free base dimethylarninoethyl 3-indolyl ketone free 80 
(Example 1, Fart B) with ethyl iodide. base, Example 3, Fart A, in methyl alcohol 
Example 6 was shaken for twenty hours. The mixture 
40 2 1 -m'memylaminoethyl 3-<5-benzyloxyindolyl) was allowed to stand for four days where- 
ketone benzyl chloride upon an aqueous slurry of platinum-on- 
In the same manner as shown in Example charcoal was added to decompose the excess 35 
4, 2 1 -dimethylnniinoethyl 3 - (5 - benzyloxy- hydrogen peroxide. When oxygen evolution 
indolyl) ketone benzyl chloride was prepared! had ceased the mixture was shaken for about 
45 by reacting 2 1 -dimemylaminoethyl 3-(5- five hours, filtered, and the filtrate evaporated 
benzyloxymdolyl) ketone free base (Example to dryness. The crystalline residue was re- 
2, Part C) with benzyl chloride. crystallized from ethyl acetate to yield 2 1 - 90 
Example 7 cUmemylaminoethyl 3-indolyl ketone N-oxide, 
l 1 -memyl-2 1 -m^thylaminoethyl 3-indolyl Example 10 
50 ketone methiodide 2 1 -dimemylaminoethyl 3-indolyl ketone 
In the same manner as shown in Example N-oxide hydrochloride 
2, Parts A, B, and Q l 1 -methyl-2 1 -diethyl- 2 1 -dimemylaminoethyl 3-indolyl ketone N- 95 
aminoethyl 3-indolyl ketone free base was oxide hydrochloride was produced by dis- 
prepared by utilizing indole, propionyl solving 2 X - dmemylaminoethyl 3 - indolyl 
55 chloride, and diethylamine hydrochloride, in ketone N-oxide, Example 9, in ethyl alcohol- 
lieu of 5-benzyloxyindole, acetyl chloride, ethyl acetate and passing gaseous hydrogen 
and dimethyl a mine hydrochloride. The re- chloride into the mixture. 100 
suiting compound was reacted with methyl Example 11 
iodide in the same manner as shown in Ex- 2 1 niimemyIaminoethyl 3-(l-methylindolyl) 
60 ample 4 to produce l 1 -methyl-2 1 -diethyl- ketone 

aminoethyl 3-indolyl ketone methiodide. A. 2 1 -dimethylaminoethyl 3-(l-meihyUndolyl) 

Example 8 ketone hydrochloride 105 

l 1 ^myl-2 1 -m^thylaminoethyl 3-indolyl A mixture of 13.6 grams of l-methyl-3- 

ketone methobromide acetylindole [C.A. 49, 1006* (1955)], 6.4 

65 In the same manner as shown in Example grams of diroethylamine hydrochloride, 3.54 

2, Parts A, B, and C, P-elhyl^-diethyl- grams of paraformaldehyde, and 120 milli- 

aminoethyl 3-indolyl ketone free base was liters of ethanol was refluxed for 24 hours. 110 

prepared by utilizing indole, n-butyryl The solution was evaporated under vacuum 

chloride, and diethylamine hydrochloride in and the resulting crude solid was recrystal- 

70 lieu of 5-benzyloxyindole, acetyl chloride, and' lized twice from methanol to yield 2*-di- 

dimemylamine hydrochloride. The resulting memylaminoethyl 3-(l-methylindolyl) ketone 

compound was reacted with methyl bromide hydrochloride which melted at 185 to 186 115 

in the same .manner as shown in Example 4 degrees centigrade. 
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AnaL Calcd. for QAMO: Q 63.03; H, 735; N, 10.50; a, 13.29 
Found: Q 62.81; H, 6.93; N, 9.96; Q, 1333. 
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B. Z^-dimetkylaminoethyl 3-(l-methyl- 
indolyl) ketone free base 
In the same manner as shown in Example 
■ /iS i 2 1 HlimethyIaminoethyl 3-{l-methyl- 
indolyl) ketone free base was prepared by 

^ c ^, 21,<iin ^y Iamilloetli yl 3^1-methyl- 
indolyi) ketone hydrochloride tm>h ™^~,%:L 



idinoethyl 3 - (2,6 - mbenzylindolyl) ketone 
hydrochloride, l 1 - methyl - 2 1 - emyiphenvl- 
ammoethyl 3 - (5 - phenoxyindolyl) ketone 
N -oxide sulphate, 2 1 - dfcutylaminoethyi 
b f n ? fe) indolyl] ketone free base, 
and l l - ethyl - 2 1 - diethylaminoemyl 3 -(5- 



30 



reacting 2 1 -dhnethvlaminoethvl m «*W ii *r7 V S< KetQne base 

C. Z^methylanunoethyl 3-(l-methyl- ~~ 
tndolyl) ketone metUodide 

In the same manner as shown in Example 
4, 2Vdimemylaminoethyl 3-(l-methylindolvl> 
ketone methiodide was prepared by reacting 
2 -dimeAylammoethyl 3-(l -methylindolyl) 
ketone free base with methyl iodide. 

D. V-Mrnetkylamnoethyl 3-{l-methyl- 
inddlyT) ketone N-oxide 

in**?? 1 * same manner as shown in Example 

• ^ , 2 -^ethylammoethyl 3 - (1 - methyl- 
indolyl) ketone N-oxide was prepared by it 
f^ n l'^^^ocrhyl 2Kl-mediyt 
mdotyl) ketone free base with hydrogen p£u 

by dissolving; 2 1 -dimethylaminoetlivl 3-T1- 
n^yimdolyl) ketone N-oxide in Syl 
alcohol-ethyl, acetate and passing gaS 



WHAT WE CLAIM IS:— 
JnJ«irf P r ?c«s for die preparation of 3- 
mdolyl aminohydrocarbyl ketones as herein- 
before specified, which comprises reacting a 
3-acyhndoIe containing „ hydrogen atom 
SdV™** Caibonyl . ■»■«& « aldehyde 
™^ W>m ?' a P rimar y amine, or a 
secondary amine at a pH of lesTman seven! 
the q ; n P I°^ S ^ .Maimed in claim 1 wherein 
me 3-mdolyl anuno-hydrocarbvl ketone «m 
produced has the general foS3a: 



7C 



75 



80 




35 



40 



45 



hv^r&o^mtoX SI ^ JS* 5 V saturated 

Additional 3 - indolyl aminohydrocarbvl fif^^o l radlcal containing not more than 

ketones which can be produced bv^Kre f^f Carbon Moms, R 1 is hydrogen, alkyl, 

sent invention include the following 22j ° f .iff* 5 * „ R md RS are^drS 

methylbenzylaniinoethyl 3-<4-meAyhldolvD ^L 8 ^ 1 - « ""W. or wherein R» 3r« 

ketone free base, P - phenyl _ 2^- Svl J? 1 * ~ N < form a heterocyclic 

|;(l-«%l-^hlidJlyl) < S; ofSorn™! ^S R Jf tydr °8 en > W^gi 

ethiodide, 2 1 - ethyl - 2 1 - 1 , om 1 „ t0 8 carbon atoms inclusive or an, 

aminoethyl 3 - (6 /memoxyinZe) 7 ketone S l^^^^^iz 

free base, 2* - morpholinoethyl 3 - (2 SSX coatain c a ddiaonal subsdtuents as herdia- 

benzyloxyindolyl) ketone feS chloride" ^ A Speaficd - 

| l - £ - naphthyl) - V- - dimSamm^divi wW ? daimed m claim — 



50 



55 



60 



xjapximyv - - cumethylaminoethyi wherein 7 «*™ea in claim 1 or 2 

3 - (5 - benzhydryloxyindolyl) ketone foS 3-mdolyl methyl Intone is reacted 

S^J. r ^1**1 2^4^^^ ^ P a ^^ehyde and dimemy^nt 
(2 - ethyl - 5 - ethoxyindolyl) ketone etho- fo 91 Sr °1 seven and the product 

s 4 " dWU^i y ; t0ne - W 1S f -^emylaniinoethyl-3-indolyl kenW 

4. A process as cW^a :„ ii^J^T~ 



85 



90 



95 



bromide, 2* - phenylemyT- 2 1 - methyl 

LX^v f" 106 ? yl 3 - - dimethylamu^ 
aSoShjT! S 6 ! Dronvl 2 \~ 

dmhenyhndolyD ketone free uS?^ 3 . p g. 



— <# — — ~«*-tujrx-j-iiiao™ Ke tone 

4. A process as claimed in claim 1 or 2 
wherem 3^5-benzyloKyindolyl) methyl ketone 
"J/ff^ with pamlfonn^ih^ y Lddi- 
memylarnme at a P H of less thin seven and 
die product is 2Mimemylaminoemy£3HfS- 
benzylozyindolyl) ketone. ' ^ 

5. A process as claimed in claim 1 or 2 
wherem 3-mdolyl methyl ketone is reaped 

aT?X r 5°t mal i ehyde *** dibenzylS 
fa 2*SL f S P"*" 1 *** and the product 

acting 5-benzyloxyindole with r^LS 
^J e ^, reac tog the thus-produced «S 
oxyindolemagnesium hal&e with 
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110 



115 
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chloride to produce 3-(5-benzyloxyindolyl) 
methyl ketone, and reacting 3-(5-benzyloxy- 
indolyl) methyl ketone, dimethylamine hydro- 
chloride and paraformaldehyde at a pH of 
5 less than seven, 

7. A process for the preparation of quater- 
nary ammonium salts of 3-indolyl amino- 
hydrocarbyl ketones which comprises react- 
ing a 3-acyiindole containing a hydrogen 
10 atom alpha to the carbonyl group, an alde- 
hyde, and a secondary amine acid addition 
salt to produce a 3-indolyl aminohydrocarbyl 
ketone acid addition salt, deacidifying the 
acid addition salt to produce a 3-indolyl 
15 aminohydrocarbyl ketone free base, and react- 
ing the 3-indolyl aminohydrocarbyl ketone free 
base with a quaternary ammonium salt-form- 
ing compound 

8. A process as claimed in claim 1 or 2 
20 wherein an aliphatic aldehyde and a diaralkyl- 

amine are employed. 

9. A process as claimed in claim 1 or 2 
wherein an aliphatic aldehyde and a dialkyl- 
amine are employed. 

25 10. A process as claimed in claim 1 or 2 
wherein an aliphatic aldehyde and an alkyl- 
aralkylamine are employed. 

11. A process as claimed in claim 1 or 2 
wherein an aliphatic aldehyde and an alkyl- 

30 amine are employed- 

12. A process as claimed in claim 1 or 2 
wherein an aromatic aldehyde and a diaralkyl- 
amine are employed. 

13. A process as claimed in claim 1 or 2 
35 wherein an aromatic aldehyde and an alkyl- 

aralkylamine are employed. 

14. A process as claimed in claim 1 or 2 
wherein an aromatic aldehyde and a dialkyl- 
amine are employed. 

40 15. A process as claimed in claim 1 or 2 
wherein an aromatic aldehyde and an alkyl- 
amine are employed. 

16. A l-dehydro-3-indolyl aminohydro- 
carbyl ketone having the general formula : 



radical, R T is hydrogen, lower alkyl of from 
1 to 8 carbon atoms inclusive or an aryl 
or ar alkyl radical and the benzene ring Z 
may contain additional substituents as herein- 60 
before specified. 

17. A l-dehydro-3-indolyl aminohydro- 
carbyl ketone free base, a l-dehydro-3- 
indolyl aminohydrocarbyl ketone acid addi- 
tion salt, a l-dehydro-3-indolyl arninohydro- 65 
carbyl ketone quaternary ammonium salt, a 
1-dehydro - 3 - indolyl aminohydrocarbyi 
ketone N-oxide and a l-dehydro>-3-indolyl 
aminohydrocarbyl ketone N-oxide acid addi- 
tion salt. " 70 

. 18. Quaternary ammonium compounds: 
having the general formula: 





45 



wherein X is a vicinyl divalent saturated 
hydrocarbyl radical containing not more than 
fifteen carbon atoms, R 1 represents an alkyl 
radical containing not more than twenty 

50 carbon atoms, an aryl radical containing 
up to fifteen carbon atoms or an aralkyl 
radical containing up to fifteen carbon atoms, 
R a and R° are hydrogen, aryl, aralkyl ox" 
alkyl and together contain not more than 

55 fifteen carbon atoms, or R 3 and R 6 together 
with — N<C form a heterocyclic amino 



wherein X is a vicinyl divalent saturated 
hydrocarbyl radical containing not more than 75 
fifteen carbon atoms, R 1 represents hydro- 
gen, an alkyl radical containing not more 
than twenty carbon atoms, an aryl radical 
containing up to fifteen carbon atoms, or an 
aralkyl radical containing up to fifteen carbon 80 
atoms, R* and R 6 taken individually are aryl, 
aralkyl, or alkyl radicals, and together con- 
tain not more than fifteen carbon atoms or 
R and R 6 taken together with — N< form 
a heterocyclic amino radical, R is an aralkyl 85 
or alkyl radical containing not more than 
eight carbon atoms, Y is an anion, R r ia 
hydrogen, lower alkyl of from 1 to 8 carbon 
atoms inclusive or an aryl or aralkyl radical 
and the benzene ring Z may contain addi- °v> 
tional substituents as hereinbefore specified. 

19. 2 X - Dimemylaminoethyl 3 - indolvl 
ketone methiodide. ' 

20. 2 1 - Dibenzylaminoethyl 3 - indolyl 
ketone ethiodide. 95 

21 * J 2 , 1 "P imethyIaininoe ^yl 3 - (5 - benzvi- 
oxyindolyl) ketone benzyl chloride. 

0 22 ; I 1 " Methyl - 2 1 - diethylaminoethyl 
3 - indolyl ketone methiodide. 

23. 1* - Ethyl - 2 X - memylaminoerhyl 100 
3 - indolyl ketone methobromide. 

24. A process for the preparation of 3- 
indolyl aminohydrocarbyl ketones substan- 
tially as hereindescribed with reference to 

the Examples. |Q5 

25. A 3-indolyl aminohydrocarbyl ketone 
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having the general formula: 
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wherein X is a vicinal divalent saturated 
hydrocarbyl radical containing not more than 
fifteen carbon atoms, R 1 represents hydro- 
gen, an alkyl radical containing not more 
than twenty carbon atoms, an aryl radical 
containing up to fifteen carbon atoms, an 



aralkyl radical containing up to fifteen carbon 
atoms, and is an aryl, aralkyl or alkyl radical, 
R 3 and R 6 are hydrogen, aryl, aralkyl or alkyl 
and together contain not more than fifteen 
carbon atoms, or R 5 and R 6 together with 
— N<C form a heterocyclic amino radical, 
R T is hydrogen, lower alkyl of from 1 to 8 
carbon atoms inclusive or an aryl or aralkyl 
radical, and the benzene ring Z may co ntain 
additional substituents specified, when pre- 
pared by a process as claimed in any of 
claims 1 to 5 or 8 to 15 or 24. 

For the Applicants: — 
CELL, JENNINGS & EVERY, 
Chartered Patent Agents, 
51/52, Chancery Lane, 
London, W.C2. 
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